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Growing Vegetable Transplants 
T HE USE OF PROPERLY GROWN TRANSPLANTS offers a number of benefits, in more economic production and convenience, to both 
commercial vegetable growers and home gardeners. To produce and 
market profitable crops, growers often depend on earliness which can 
only be achieved by setting out well-grown and properly aged trans­
plants. By using transplants, experienced producers of processing 
crops reduce the time, effort, and expenses of establishing a crop in 
the field. 
Home gardeners as well as commercial growers can realize several 
advantages by producing their own vegetable transplants, including 
(a) conditions can be controlled so that suitable plants will be ready 
when needed, (b) plants may be held in good condition if weather 
delays planting, (c) it is possible to use container-grown plants that 
otherwise might not be available because of shipping difficulties, 
( d) maximum numbers of plants can be obtained from costly seed, 
(e) the grower is able to start special varieties, or vegetable plants 
that may not be readily available (such as cucumbers, melons, cole 
crops, and lettuce), and (f) the hazard of importing diseases with 
purchased transplants is eliminated. 
With a modest investment and effective merchandising methods, you 
can grow transplants as a profitable seasonal business, especially in 
commercial vegetable-producing regions and many urban areas. Plant 
growing also makes a good project activity for vocational agriculture 
classes and 4-H clubs. 
Growing good plants requires skill, proper care, and knowledge 
of the fundamentals of plant science. The purpose of this circular is 
to provide information on structures, soils, seeding and transplanting 
techniques, plant management, and pest control for .growing healthy 
vegetable transplants. Well-grown, good-quality plants are essential 
for success, whether one grows them for home gardens, commercial 
production, or for sale. 
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P L A N T - G R O W I N G  S T R U C T U R E S  
V e g e t a b l e  p l a n t s  c a n  b e  g r o w n  i n  v a r i o u s  k i n d s  o f  s t r u c t u r e s  s u c h  
a s  c o l d f r a m e s ,  h o t b e d s ,  a n d  p l a s t i c  o r  g l a s s  g r e e n h o u s e s .  Y o u r  c h o i c e  
w i l l  d e p e n d  o n  t h e  v o l u m e  o f  p l a n t s  t o  b e  g r o w n ,  o t h e r  u s e s  f o r  t h e  
s t r u c t u r e ,  a n d  t h e  c o s t s  i n v o l v e d .  
C o l d f r a m e s  a n d  H o t b e d s  
C o l d  f r a m e s  a r e  g e n e r a l l y  s i m p l e ,  i n e x p e n s i v e  s t r u c t u r e s  w h i c h  d e ­
p e n d  o n  t h e  s u n  f o r  h e a t .  I n  m o s t  a r e a s  i n  I l l i n o i s ,  s o i l  t e m p e r a t u r e s  
a r e  u s u a l l y  t o o  l o w  i n  c o l d  f r a m e s  f o r  s u c c e s s f u l l y  s t a r t i n g  e a r l y  t r a n s ­
p l a n t s .  C o l d  f r a m e s  m a y  b e  u s e d  e f f e c t i v e l y  l a t e r  i n  t h e  s e a s o n  t o  h o l d  
o r  t o  h a r d e n  p l a n t s ,  w h e n  i t  i s  u n d e s i r a b l e  t o  m a i n t a i n  a  c o o l  g r e e n ­
h o u s e  f o r  t h i s  p u r p o s e .  
H o t b e d s  a r e  s i m i l a r  t o  c o l d f r a m e s ,  b u t  t h e y  a r e  h e a t e d .  T h e  h e a t  
i s  u s u a l l y  p r o v i d e d  b y  h o t  a i r  f l u e s ,  s t e a m  o r  h o t  w a t e r  p i p e s ,  e l e c t r i c  
s o i l  c a b l e s ,  o r  f e r m e n t i n g  h o r s e  m a n u r e .  I n  e a c h  c a s e  t h e  h o t b e d  i s  
w a r m e d  t o  p r o m o t e  f a v o r a b l e  g r o w i n g  t e m p e r a t u r e s .  
Y o u  c a n  g r o w  q u a l i t y  t r a n s p l a n t s  i n  h o t b e d s  i f  c o n s t a n t  a t t e n t i o n  
i s  g i v e n  t o  m a i n t a i n  p r o p e r  a i r  t e m p e r a t u r e s  a n d  a d e q u a t e  v e n t i l a t i o n .  
I "  t o  2 . "  S A N D  O R  S O l  L  
T h i s  d i a g r a m  i l l u s t r a t e s  b a s i c  c o n s t r u c t i o n  d e t a i l s  o f  a n  e l e c t r i c a l l y  h e a t e d  
h o t b e d .  I f  n e e d e d  f o r  p r o p e r  d r a i n a g e ,  l a y e r s  o f  g r a v e l  o r  c i n d e r s  a n d  v e r ­
m i c u l i t e  ( n o t  s h o w n )  m a y  b e  u s e d  b e n e a t h  t h e  c a b l e .  D e t a i l e d  i n s t r u c t i o n s  
a r e  g i v e n  i n  U .  S .  D e p t .  o f  A g r .  L e a f l e t  4 4 5 ,  " E l e c t r i c  H e a t i n g  o f  H o t b e d s . "  
I n this Richardson 
motorized hotbed 
(above) , ventilation is 
controlled by a powered 
lifting apparatus which 
can quickly raise or close 
the glass sash. 
These por t able cold­
frames (right) can be 
carried with a fork lift 
tractor. They can be 
moved, with plants in­
side, into a heated green­
house or barn during 
cold weather. 
Electrically heated hotbeds are convenient fo r small operations, as 
they are easy to construct, the cost is relatively low, and the soil 
temperatures are easily controlled. 
For further information on construction of cold frames and heating 
of hotbeds, refer to "Electr ic Heating of Hotbeds," U . S. Dept. of Agr. 
Leaflet 445, and "Hotbeds and Coldf rames," U. S . Dept. of Agr. F arm­
ers' Bulletin 1743 . 
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G r o w e r s  w i t h  g l a s s  s a s h  o n  h a n d  c a n  e a s i l y  b u i l d  a  s a s h  g r e e n h o u s e ,  s u c h  
a s  t h i s ,  t o  r e a l i z e  t h e  a d v a n t a g e s  o f  w a l k - i n  s t r u c t u r e s .  
G r e e n h o u s e  S t r u c t u r e s  
G r e e n h o u s e  s t r u c t u r e s  - c o n v e n t i o n a l ,  s a s h ,  o r  p l a s t i c  - o f f e r  
s e v e r a l  a d v a n t a g e s  o v e r  b o t h  c o l d f r a m e s  a n d  h o t b e d s  f o r  g r o w i n g  v e g e ­
t a b l e  t r a n s p l a n t s .  W o r k e r s  a r e  p r o t e c t e d  d u r i n g  i n c l e m e n t  w e a t h e r ,  
p l a n t  h a n d l i n g  i s  e a s i e r  a n d  m o r e  c o n v e n i e n t ,  a n d  w o r k i n g  h o u r s  m a y  
b e  e x t e n d e d  i f  t h e  g r e e n h o u s e  i s  l i g h t e d .  W a l k - i n  s t r u c t u r e s  f a c i l i t a t e  
b e t t e r  i n s p e c t i o n  o f  p l a n t s  a n d  m a t e r i a l s ,  a n d  a n y  n e e d e d  s p a c i n g ,  
d i s e a s e  c o n t r o l ,  o r  o t h e r  o p e r a t i o n  c a n .  b e  m o r e  e a s i l y  a c c o m p l i s h e d .  
A l s o ,  i t  i s  u s u a l l y  e a s i e r  t o  c o n t r o l  t e m p e r a t u r e s ,  m o i s t u r e  a n d  v e n t i l a ­
t i o n  i n  g r e e n h o u s e s .  
A l t h o u g h  g r e e n h o u s e s  a r e  g e n e r a l l y  m o r e  e x p e n s i v e  t o  b u i l d  a n d  
o p e r a t e  t h a n  h o t b e d s  o r  c o l d  f r a m e s ,  t h e  h i g h e r  c o s t s  m a y  w e l l  b e  
j u s t i f i e d .  T e m p o r a r y  p l a s t i c  g r e e n h o u s e s ,  w h i c h  a r e  r e l a t i v e l y  i n e x ­
p e n s i v e ,  a r e  w e l l  s u i t e d  f o r  s e a s o n a l  u s e  s u c h  a s  p l a n t  g r o w i n g .  O n e  
m i g h t  c o n s i d e r  b u i l d i n g  a  m o r e  p e r m a n e n t  p l a s t i c  o r  g l a s s  s t r u c t u r e  
i f  i t  c a n  a l s o  b e  u s e d  f o r  o t h e r  p u r p o s e s .  G r o w e r s  w i t h  h o t b e d  s a s h  o n  
h a n d  c a n  u s e  t h e m  t o  a d v a n t a g e  t o  b u i l d  a  s a s h  g r e e n h o u s e .  
G r e e n h o u s e  e n v i r o n m e n t  f o r  h e a l t h y  p l a n t  g r o w t h  i s  p r o v i d e d  b y  
p r o p e r  v e n t i l a t i o n  a n d  h e a t i n g .  T h e  m o s t  c o n v e n i e n t  m e t h o d  o f  v e n ­
t i l a t i n g  p l a s t i c  g r e e n h o u s e s  i s  w i t h  e x h a u s t  f a n s .  S a s h  a n d  p a n e l  
g r e e n h o u s e s  a r e  m a n u a l l y  v e n t i l a t e d  b y  s l i d i n g  o r  r e m o v i n g  t h e  p a n e l s .  
Well-grown tomato 
plants (above), produced 
in a plastic greenhouse, 
ready for the field. 
A conventional flue­
heated hotbed, with sash 
removed, and a poly­
ethylene-covered green­
house (right) for grow­
ing vegetable transplants. 
Plant-growing structures may be designed with removable sidewalls for 
maximum ventilation in late spring. 
Conventional plastic or glass greenhouses may be heated in several 
ways. Unit heaters, convection heaters, vented space heaters, or forced 
air furnaces are frequently used in plastic greenhouses. Hot water or 
steam boiler systems are economical for large greenhouses, or for 
permanent installations. 1 
1 For further information on construction and heating of greenhouses for 
plant growing, refer to the following publications: 
"Plastic Greenhouses," Illinois Extension Circular 857. 
"Sash Greenhouses," U. S. Dept. of Agr. Leaflet 124. 
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S O I L S  A N D  F E R T I L I T Y  
G r o w e r s  g e n e r a l l y  p r e f e r  t o  u s e  t w o  s o i l  m i x e s  o r  m e d i a  f o r  g r o w ­
i n g  p l a n t s  - o n e  t o  p r o d u c e  s e e d l i n g s  ( s e e d - s o w i n g  m e d i u m ) ,  a n d  a n ­
o t h e r  i n t o  w h i c h  t h e  s e e d l i n g s  a r e  t r a n s p l a n t e d  i n  f l a t s  o r  i n d i v i d u a l  
p l a n t  c o n t a i n e r s  ( p l a n t - g r o w i n g  m e d i u m ) .  
C o m p o s t e d  s o i l  a n d  m i x e s  w i t h  s o i l  a r e  t h e  m o s t  c o m m o n l y  u s e d  
m e d i a  f o r  p r o d u c i n g  v e g e t a b l e  p l a n t s .  A r t i f i c i a l  m e d i a  ( m a t e r i a l s  o t h e r  
t h a n  s o i l )  h a v e  a l s o  b e e n  u s e d  s u c c e s s f u l l y ,  b u t  t h e y  a r e  c o s t l y  a n d  
m u s t  b e  u s e d  w i t h  c a r e .
1  
S e v e r a l  a d v a n t a g e s  a r e  c l a i m e d  f o r  a r t i f i c i a l  
m e d i a .  T h e y  a r e  l i g h t  i n  w e i g h t  a n d  e a s y  t o  s t o r e ,  s t e r i l i z a t i o n  i s  
u s u a l l y  u n n e c e s s a r y ,  a n d  f e r t i l i t y  c a n  b e  c l o s e l y  c o n t r o l l e d .  
M a t e r i a l s  u s e d  a s  a r t i f i c i a l  m e d i a  i n c l u d e  v e r m i c u l i t e ,  p e r l i t e ,  p e a t ,  
a n d  s a n d .  T h e s e  s a m e  m a t e r i a l s  a r e  c o m m o n l y  u s e d  a s  c o n d i t i o n i n g  
a g e n t s  i n  s o i l  m i x e s .  V e r m i c u l i t e  i s  l i g h t - w e i g h t ,  e x p a n d e d  m i c a  w h i c h  
c o n t a i n s  a  c o n s i d e r a b l e  a m o u n t  o f  a v a i l a b l e  m a g n e s i u m  a n d  p o t a s s i u m .  
P e r l i t e  i s  l i g h t - w e i g h t ,  e x p a n d e d  v o l c a n i c  r o c k  w h i c h  h a s  n o  f e r t i l i t y  
v a l u e  b u t  h a s  e x c e l l e n t  w a t e r - h o l d i n g  p r o p e r t i e s .  H o r t i c u l t u r a l  g r a d e  
p e r l i t e  s h o u l d  b e  u s e d .  M e l o n s ,  c u c u m b e r s ,  c a b b a g e  a n d  t o m a t o e s  c a n  
b e  g r o w n  s u c c e s s f u l l y  i n  s t r a i g h t  v e r m i c u l i t e  w h e n  w a t e r e d  w i t h  a  
s o l u b l e  f e r t i l i z e r  s o l u t i o n .  
G r o w e r s  w h o  h a v e  n o t  h a d  e x p e r i e n c e  w i t h  a r t i f i c i a l  m e d i a  s h o u l d  
f i r s t  e x p e r i m e n t  o n  a  s m a l l  s c a l e .  
S e e d - S o w i n g  M e d i a  
A  g o o d  g e r m i n a t i n g  m e d i u m  i s  s t e r i l e  a n d  u n i f o r m l y  f i n e .  I t  s h o u l d  
b e  w e l l - a e r a t e d ,  a n d  w e l l - d r a i n e d ,  b u t  h a v e  g o o d  w a t e r  r e t e n t i o n  
p r o p e r t i e s .  Y o u  c a n  u s e  s e v e r a l  d i f f e r e n t  m e d i a ,  r a n g i n g  f r o m  a  c o m ­
p l e t e l y  a r t i f i c i a l  m a t e r i a l  t o  a  s o i l  m i x t u r e ,  f o r  s t a r t i n g  v e g e t a b l e  s e e d .  
V e r m i c u l i t e  c a n  b e  u s e d  a l o n e  o r  i n  c o m b i n a t i o n  w i t h  s o i l .  H e a v i l y  
r o o t e d  s e e d l i n g s  p r o d u c e d  i n  v e r m i c u l i t e  c a n  b e  e a s i l y  r e m o v e d  w i t h  
m i n i m u m  b r e a k a g e  o f  r o o t s .  S o m e  g r o w e r s  p r e f e r  t o  s o w  s e e d  i n  a  
V z - i n c h  l a y e r  o f  v e r m i c u l i t e  p l a c e d  o n  a  s o i l  m i x  i n  a  f l a t .  
S o i l  o r  s o i l  m i x e s  m u s t  h a v e  t h e  d e s i r e d  p h y s i c a l  c h a r a c t e r i s t i c s  t o  
b e  u s e d  s u c c e s s f u l l y  f o r  g e r m i n a t i n g  s e e d s .  M i x t u r e s  o f  e q u a l  p a r t s  o f  
s o i l ,  s a n d ,  a n d  p e a t ,  o r  o f  s o i l ,  p e r l i t e ,  a n d  p e a t ,  a r e  g o o d  m e d i a .  
P l a n t  g r o w e r s  i n t e r e s t e d  i n  a r t i f i c i a l  m i x e s  c a n  f i n d  a d d i t i o n a l  i n f o r m a t i o n  
o n  p r e p a r i n g  a n d  u s i n g  s e v e r a l  t y p e s  o f  m i x e s  i n  t h e  f o l l o w i n g  p u b l i c a t i o n s :  
" A r t i f i c i a l  S o i l s  f o r  C o m m e r c i a l  P l a n t  G r o w i n g , "  C o r n e l l  E x t e n s i o n  B u l l e t i n  
1 1 0 4 ,  C o r n e l l  U n i v e r s i t y ,  I t h a c a ,  N e w  Y o r k .  
" u .  C . - T y p e  S o i l  M i x e s  f o r  C o n t a i n e r - G r o w n  P l a n t s , "  C a l i f o r n i a  L e a f l e t  8 9 ,  
U n i v e r s i t y  o f  C a l i f o r n i a ,  D a v i s ,  C a l i f o r n i a .  
1  
Straight sand is not recommended, as it has low moisture-holding 
capacity. Many growers sow the seeds on a soil mix and then cover 
them with a light layer of sand, vermiculite, or finely shredded peat. 
As purchased, vermiculite and perlite are sterile and free of organic 
matter, and thus you do not need to use any additional treatment for 
disease control. 
Plant-Growing Media 
Many different soil mixtures are used in growing vegetable seed­
lings to the age and size needed for transplanting in the garden or field . 
Anyone mixture cannot be recommended as ideal for all situations, 
because there is a wide variation in available soils, selection of a 
medium may be influenced by the crop to be grown, and individual 
growers have different personal preferences. Good soil mixtures are 
commonly made up of about one part soil and one or two parts condi­
tioner. The conditioning material, used to improve the physical prop-
Soil and condition­
ing materials can 
be thoroughly 
mixed in a small 
concrete mixer. 
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e r t i e s  o f  t h e  m i x t u r e ,  m a y  b e  s a n d ,  p e a t ,  p e r l i t e ,  v e r m i c u l i t e ,  o r  
c o m b i n a t i o n s  o f  t h e s e  m a t e r i a l s .  
A  p o p u l a r  p l a n t - g r o w i n g  m e d i u m  i s  a  m i x t u r e  o f  t w o  p a r t s  s o i l  
w i t h  o n e  p a r t  p e a t  a n d  o n e  p a r t  s a n d .  I f  t h e  s o i l  i s  o f  l i g h t  t e x t u r e ,  
t h e  m e d i u m  s h o u l d  c o n t a i n  m o r e  p e a t  a n d  l e s s  s a n d .  I f  h e a v y  s o i l  
m u s t  b e  u s e d ,  a  m i x t u r e  o f  o n e  p a r t  s o i l  t o  t w o  p a r t s  c o n d i t i o n i n g  
m a t e r i a l  i s  r e c o m m e n d e d .  T h e  c o n d i t i o n e r  m i g h t  b e  m a d e  u p  o f  e q u a l  
v o l u m e s  o f  p e a t  a n d  s a n d ,  v e r m i c u l i t e  a n d  s a n d ,  o r  p e r l i t e  a n d  s a n d .  
M e d i a  t o  b e  u s e d  f o r  p l a n t  g r o w i n g  s h o u l d  b e  t e s t e d  f o r  s o l u b l e  
s a l t  c o n t e n t  a n d  f e r t i l i t y  l e v e l .  C o r r e c t  t h e  p H  t o  6 . 0  t o  6 . 8 ,  i f  n e c e s ­
s a r y .  T o  m a k e  s u c h  t e s t s ,  y o u  c a n  t a k e  s a m p l e s  t o  y o u r  l o c a l  f a r m  
a d v i s e r  o r  s e n d  t h e m  t o  t h e  S o i l  T e s t i n g  L a b o r a t o r y ,  F l o r i c u l t u r e  
B u i l d i n g ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  I n d i c a t e  t h e  i n t e n d e d  u s e  f o r  
t h e  s o i l ,  a n d  e n c l o s e  $ 1 . 0 0  f o r  s e r v i c e  c h a r g e  p e r  s a m p l e .  
B e w a r e  o f  g r e e n h o u s e  s o i l s  t h a t  a r e  f r e q u e n t l y  h i g h  i n  s o l u b l e  s a l t s  
w h i c h  m a y  k i l l  o r  s e v e r e l y  s t u n t  s e e d l i n g s .  
A  g o o d  s o i l  f o r  p l a n t  g r o w i n g  m a y  b e  o b t a i n e d  b y  c o m p o  s t i n g ,  o r  
f  r o m  f i e l d  s o u r c e s ,  a s  d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n s .  
S e e  p a g e  2 4  f o r  i n f o r m a t i o n  o n  s u p p l e m e n t a l  f e e d i n g .  
H o w  t o  C o m p o s t  S o i l  
C o m p o s t e d  s o i l ,  w h i c h  i s  v e r y  p o p u l a r  f o r  g r o w i n g  v e g e t a b l e  p l a n t s ,  
m a y  b e  u s e d  a l o n e  o r  a s  t h e  s o i l  i n g r e d i e n t  i n  s o i l  m i x e s  a s  p r e v i o u s l y  
d i s c u s s e d .  
Y o u  c a n  p r e p a r e  c o m p o s  t e d  s o i l  b y  b u i l d i n g  u p  a l t e r n a t e  l a y e r s  o f  
s o d  f r o m  s a n d y  l o a m  s o i l s  a n d  o r g a n i c  m a t e r i a l s  s u c h  a s  s t r a w y  
m a n u r e ,  a l f a l f a ,  h a y ,  p e a t ,  o r  m u c k .  T h e  u s u a l  p r o p o r t i o n  i s  t w o  p a r t s  
s o d  t o  o n e  p a r t  o r g a n i c  m a t e r i a l ,  b u t  t h e  p r o p o r t i o n  o f  o r g a n i c  m a t e r i a l  
s h o u l d  b e  h i g h e r  w h e n  h e a v y  s i l t  o r  c l a y  l o a m  s o i l  m u s t  b e  u s e d .  M a k e  
t h e  p i l e  4  t o  5  f e e t  h i g h ,  w i t h  v e r t i c a l  s i d e s ,  a n d  a  c o n c a v e  t o p  t o  c a t c h  
r a i n  w a t e r .  T u r n  a n d  m i x  t h e  p i l e  a t  l e a s t  o n c e  a  y e a r  t o  h a s t e n  
d e c o m p o s i t i o n  o f  t h e  o r g a n i c  m a t t e r  i n  a  u n i f o r m  m a n n e r .  G o o d  
r e s u l t s  c a n  b e  o b t a i n e d  b y  c o m p o  s t i n g  t h e  p i l e  t w o  y e a r s .  
P u t  t h e  c o m p o s  t e d  s o i l  t h r o u g h  a  s o i l  s h r e d d e r  a n d  s c r e e n  i t  b e f o r e  
u s e  t o  b l e n d  t h e  o r g a n i c  p o r t i o n  a n d  a s s u r e  d e s i r e d  p h y s i c a l  c o n d i t i o n .  
P r e p a r a t i o n  o f  F i e l d  S o i l s  
T h e  p r a c t i c e  o f  p r e c o n d i t i o n i n g  f i e l d  s o i l s  f o r  u s e  i n  s o i l  m i x e s  
i s  p r e f e r r e d  b y  m a n y  g r o w e r s .  W h i l e  i t  i s  p o s s i b l e  t o  a d d  f e r t i l i z e r s  
a n d  o r g a n i c  m a t t e r  t o  s o i l  i n  a  m a t t e r  o f  m i n u t e s ,  a  s o i l - c o n d i t i o n i n g  
p r o g r a m  b u i l d s  g o o d  s o i l  b y  a l s o  i m p r o v i n g  s o i l  s t r u c t u r e  a n d  a l l o w i n g  
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sufficient time for certain desirable physical and chemical changes to 
occur. Soil fertility is increased to a high level to compensate for the 
later dilution resulting from the use of conditioning materials in soil 
mixes. 
If you plan to use field soil, it should be tested to determine the 
pH and fertility levels, which will influence the fertility program to be 
used. Add lime to adjust the soil pH to 6.0 to 6.8. 
Here is an example of a conditioning program one might use: 
Select a field site of clover, alfalfa, or grass sod. Apply 1,200 to 1,500 
pounds of 5-25-25 fertilizer per acre (or other application as needed, 
depending on the soil) plus required lime. Plow down and plant soy­
beans. Plow down the soybeans before they set pods. Broadcast corn 
at a rate of two to three bushels per acre and apply 100 pounds of 
nitrogen per acre. Plow down the corn when it is about 2 feet high 
and plant spring oats. Disk the oats under before heads appear. Dur­
ing such a program you may need to irrigate the plantings to provide 
adequate moisture for germination and plant development. 
The soil from the top 6 inches then may be taken up and stored 
inside a building or covered with black polyethylene film. 
Field soil, or a 
prepared soil mix­
ture, can be con­
veniently stored in 
a small waterproof 
building for use 
when needed. 
}11~11=11~1~~~!I~~III~I~~I II~~r.~I~~ I~~~~I~J 
T h e  t i m e  r e q u i r e d  t o  c o n d i t i o n  a  s o i l  i n  s u c h  a  p r o g r a m  s h o u l d  b e  
t w o  y e a r s  o r  l e s s .  I f  a  g o o d  s o d  i s  n o t  a v a i l a b l e  a t  t h e  s t a r t ,  i t  m a y  
t a k e  t h r e e  y e a r s .  
S E E D I N G  A N D  G E R M I N A T I O N  
S e e d  Q u a l i t y ,  Q u a n t i t y ,  a n d  V a r i e t y  
Y o u r  s u c c e s s  w i l l  d e p e n d  o n  t h e  q u a l i t y  o f  t h e  s e e d  y o u  p l a n t .  
G o o d  s e e d  i s  o f  c u r r e n t  s t o c k ,  a n d  h a s  a  h i g h  g e r m i n a t i o n  r a t e .  O l d  
s e e d  o f t e n  h a s  a  p o o r  g e r m i n a t i o n  r a t e  a s  w e l l  a s  r e d u c e d  v i g o r .  B u y  
t h e  b e s t  o b t a i n a b l e  s e e d ,  c e r t i f i e d  a n d  t r e a t e d  w h e n e v e r  p o s s i b l e ,  f r o m  
r e p u t a b l e  s e e d  f i r m s . l  
S e l e c t  v a r i e t i e s  a d a p t e d  t o  y o u r  a r e a  a n d ,  i f  y o u  a r e  r a i s i n g  p l a n t s  
f o r  s a l e ,  l e a r n  t h e  p a r t i c u l a r  v a r i e t y  p r e f e r e n c e s  o f  y o u r  p o t e n t i a l  
b u y e r s . 2  M a n y  g r o w e r s  p r e f e r  t o  u s e  s e e d  p r o d u c e d  i n  a r i d  w e s t e r n  
1 0 c a t i o n s ,  t o  r e d u c e  t h e  d a n g e r  o f  i n t r o d u c i n g  s e e d - t r a n s m i t t e d  d i s e a s e s .  
T a b l e  1  s h o w s  s e e d  g e r m i n a t i o n  s t a n d a r d s ,  l o n g e v i t y ,  n u m b e r  o f  
s e e d s  p e r  o u n c e ,  a n d  s e e d  r e q u i r e m e n t s  p e r  a c r e .  
W h e n  t o  S o w  S e e d s  
T h e  d a t e  t o  s o w  t h e  s e e d s  i s  d e t e r m i n e d  b y  t h e  d a t e  w h e n  t h e  
t r a n s p l a n t s  a r e  t o  b e  s e t  i n  t h e  f i e l d ,  a n d  t h e  d e s i r e d  t r a n s p l a n t  a g e .  
H o w  e a r l y  y o u  c a n  s e t  t h e  p l a n t s  o u t  d e p e n d s  o n  t h e  h a r d i n e s s  o f  t h e  
v e g e t a b l e  a n d  t h e  c l i m a t e  i n  y o u r  a r e a .  C e r t a i n  v e g e t a b l e  p l a n t s  c a n  
w i t h s t a n d  f r o s t  w h i l e  o t h e r s  c a n n o t .
3  
R e f e r  t o  T a b l e  2  f o r  t h e  r e c o m m e n d e d  g r o w i n g  p e r i o d s  a n d  f r o s t  
t o l e r a n c e  i n f o r m a t i o n  f o r  t h e  v a r i o u s  p l a n t s .  P l a n t s  s t a r t e d  d u r i n g  t h e  
w i n t e r  i n  a  g r e e n h o u s e ,  o r  i n  h o t b e d s  o r  c o l d f r a m e s  u n d e r  l e s s  t h a n  
f a v o r a b l e  c o n d i t i o n s ,  w i l l  r e q u i r e  t h e  l o n g e r  g r o w i n g  t i m e s  i n  t h e  
r a n g e s  i n d i c a t e d .  
S o m e  g r o w e r s  b e l i e v e  t h a t  o l d e r  t r a n s p l a n t s  ( g r o w n  f o r  l o n g e r  
t h a n  t h e  r e c o m m e n d e d  p e r i o d s )  w i l l  y i e l d  e a r l i e r  t h a n  y o u n g e r  t r a n s ­
p l a n t s ,  r e a s o n i n g  t h a t  l e s s  t i m e  i s  r e q u i r e d  i n  t h e  f i e l d .  I n  g e n e r a l  t h i s  
1  F o r  a  l i s t  o f  s e e d  f i r m s ,  r e f e r  t o  H o r t i c u l t u r e  R e p o r t  " V e g e t a b l e  G r o w i n g  
N o .  1 0 ,  V e g e t a b l e  S e e d  C o m p a n i e s , "  a v a i l a b l e  f r o m  t h e  D e p a r t m e n t  o f  H o r t i c u l ­
t u r e ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  
2  F o r  a  l i s t  o f  r e c o m m e n d e d  v a r i e t i e s  r e f e r  t o  H o r t i c u l t u r e  R e p o r t ,  " V e g e ­
t a b l e  G r o w i n g  N o .  1 1 ,  V e g e t a b l e  V a r i e t i e s  f o r  C o m m e r c i a l  P l a n t  G r o w e r s , "  
a v a i l a b l e  f r o m  t h e  D e p a r t m e n t  o f  H o r t i c u l t u r e ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  
3  S u g g e s t e d  d a t e s  f o r  p l a n t i n g  s p e c i f i c  v e g e t a b l e s  i n  t h e  h o m e  g a r d e n  a r e  
g i v e n  i n  t h e  " I l l i n o i s  V e g e t a b l e  G a r d e n  G u i d e , "  I l l i n o i s  E x t e n s i o n  C i r c u l a r  8 8 2 .  
Table 1. - Amount of Seed Needed in Plant Growing 
QuantityMini- Usable Expected of seed to 
mum Seeds plantsCrop seed prociucegermi- per ounce per ouncelife" p lants for
nation of seed b 1 acre 
years percent number number ounces 
Broccoli .................. 3-4 75 9,000 4,000 3 

Brussels sprouts .. .. ...... .. 3- 4 70 8,000 4,000 3 

Cabbage .. .. ... .. .. . ..... . 3- 4 75 8,000 4,000 3 

Cauliflower ................ 3- 4 80 9,000 4,000 3 

Cucumber. ......... 4- 5 60 1,000 400 8 

Eggplant .......... . .. . .... 3- 4 80 6,000 2,000 2- 3 

Lettuce .... .. . . ... . . 5- 6 75 20,000 10,000 5- 15 

Muskmelon ... ............ 4- 5 70 1,000 400 4- 5 

Onion ..... .... ... ..... .. . 1 70 9,000 5,000 8- 12 

Pepper . .... .. . .. 2- 3 55 4,000 2,000 4 

Tomato ....... .. ....... 3- 4 75 10,000 5,000 1- 2 

Watermelon 

Regular ...... ..... ..... . 3-4 70 300 100- 200 2- 3 

Seedless . .... . . . . . . . . . . . 2 400 100 4 

n Under 800d storage conditions. 

b Reduce by half if the plants are to be pulled. 

Table 2. - Transplanting Tolerance and Time Required to Grow Plants 
Transplanting Time FrostCrop tolerance to grow susceptibility 
weeks 
Broccoli ............... Survive well 5- 7 Tolerant 
Brussels sprouts ........ Survive well 5- 7 Tolerant 
Cabbage . . ......... Survive well 5- 7 Tolerant 
Cauliflower ............. Survive well 5- 7 Tolerant 
Cucumber ..... ......... Seeded in containera 3- 4 Very susceptible 
Eggplant ........ Require care 6- 8 Very susceptible 
Lettuce . .. . . . . .. Survive well 5- 7 Moderately tolerant 
Muskmelon ... .. Seeded in containerR 3-4 Very susceptible 
Onion . . .. . Survive well 8-10 Very tolerant 
Pepper ........... Require care 6- 8 Susceptible 
Tomato ... . .......... Survive well 4- 7 Susceptible 
Watermelon 
Regular .... .... . ..... Seeded in containera 4- 6 Susceptible 

Seedless ........ . . .... Seeded in containerR 6- 8 Susceptible 

a These crops are generally not successfully transplanted (unless started in containers) 
as any root disturbance checks growth. 
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A v e r a g e  d a t e s  o f  l a s t  3 2 °  f r e e z e  i n  t h e  
s p r i n g .  T h e r e  i s  a  5 0 - p e r c e n t  c h a n c e  t h a t  
a  f r e e z e  w i l l  o c c u r  a f t e r  t h e  d a t e s  s h o w n .  
F o r  s i m i l a r  i n f o r m a t i o n  o n  f r e e z e  p r o b ­
a b i l i t i e s  o t h e r  t h a n  5 0  p e r c e n t ,  r e f e r  t o  
I l l i n o i s  S t a t i o n  B u l l e t i n  6 5 0 ,  " F r e e z e  
P r o b a b i l i t i e s  i n  I l l i n o i s . "  
i s  n o t  t r u e .  A c t u a l l y  t h e  u s e  o f  
o l d e r  t r a n s p l a n t s  i s  l i k e l y  t o  r e ­
s u l t  i n  t a l l  a n d  s p i n d l y  p l a n t s ,  
d e l a y e d  h a r v e s t ,  a n d  r o u g h  f r u i t ,  
i n  a d d i t i o n  t o  l e n g t h e n i n g  t h e  
g r o w i n g  p e r i o d  a n d  i n c r e a s i n g  
c o s t s .  I n  t h e  c a s e  0  f  s e v e r a l  
v a r i e t i e s  o f  t o m a t o e s ,  f o r  e x ­
a m p l e ,  t h e  a g e  o f  t h e  t r a n s p l a n t s  
w h e n  s e t  i n  t h e  f i e l d  w i l l  a f f e c t  
e a r l i n e s s ,  f r u i t  s i z e  a n d  g r a d e ,  
a n d  y i e l d s  ( r e f e r  t o  t h e  s e c t i o n  
o n  T e c h n i q u e s  f o r  S p e c i f i c  V e g ­
e t a b l e  C r o p s ) .  
G e r m i n a t i o n  R e q u i r e m e n t s  
T h e r e  a r e  s p e c i f i c  t e m p e r a t u r e  r a n g e s  f o r  b e s t  g e r m i n a t i o n  o f  t h e  
d i f f e r e n t  v e g e t a b l e  s e e d s .  T e m p e r a t u r e s  b e l o w  o r  a b o v e  t h e  o p t i m u m  
r a n g e s  w i l l  i n c r e a s e  t h e  t i m e  r e q u i r e d  f o r  g e r m i n a t i o n ,  o r  d e c r e a s e  t h e  
p e r c e n t a g e  o f  h e a l t h y  s e e d l i n g s  p r o d u c e d ,  o r  b o t h .  S o i l  t e m p e r a t u r e s  
v a r y  c o n s i d e r a b l y ,  a n d  f o r  t h i s  r e a s o n  s h o u l d  b e  c h e c k e d  o c c a s i o n a l l y  
w i t h  a n  a c c u r a t e  s o i l  t h e r m o m e t e r .  D u r i n g  e a r l y  s p r i n g ,  t h e  s o i l  
t e m p e r a t u r e s  i n  u n h e a t e d  g e r m i n a t i n g  f i a t s  a r e  o f t e n  w e l l  b e l o w  a i r  
t e m p e r a t u r e s ,  b u t  d u r i n g  t h e  s u m m e r  t h e y  m a y  b e  a s  h i g h  a s  9 5 ° ­
1 0 0 °  F .  T h e  o p t i m u m  t e m p e r a t u r e  r a n g e s  f o r  g e r m i n a t i o n  o f  d i f f e r e n t  
v e g e t a b l e  s e e d s ,  a n d  d a y s  r e q u i r e d  f o r  g e r m i n a t i o n ,  a r e  g i v e n  i n  
T a b l e  3 ,  w h i c h  a l s o  s h o w s  t h e  r e c o m m e n d e d  t e m p e r a t u r e s  t o  b e  u s e d  
a f t e r  g e r m i n a t i o n .  
S u p p l e m e n t a l  l i g h t  i s  n o t  r e q u i r e d  f o r  g e r m i n a t i o n  o f  m o s t  s e e d s ,  
a n d  t h e  f i a t s  m a y  b e  c o v e r e d  w i t h  p l a s t i c  o r  p a p e r  t o  h e l p  p r e v e n t  t h e  
s o i l  s u r f a c e  f r o m  d r y i n g .  F u l l  s u n l i g h t  c o n d i t i o n s  a r e  n e e d e d  a f t e r  t h e  
s e e d l i n g s  e m e r g e .  
I t  i s  i m p o r t a n t  t o  w a t e r  s e e d l i n g  f i a t s  w i t h  c a r e ,  u s i n g  a  f i n e  w a t e r  
b r e a k e r  s p r i n k l e r  o r  m i s t  n o z z l e .  
A P R .  
3 0  
A P  R .  
3 0  
Crop 
Table 3. - Recommended Seed-Germination 
and Plant-Growing Temperatures 
Optimum soil Daystemperature 
range for to 
emergea germination 
Broccoli ..... .......... ........ . 

Brussels sprouts ...... . ......... . 

Cabbage . ....... . ....... ....... . 

Cauliflower .. ................... . 

Cucumber .......... ... . ... ..... . 

Eggplant ... ........ ..... . ... .. . 

Lettuce .... . ................... . 

Muskmelon ... . ............... . . 

Onion ... . .................... . . 

Pepper ........................ . 

Tomato .... .... ..... ........... . 

Watermelon 

Regular ...... . .......... ..... . 

Seedless ................... . .. . 

OF. 
70- 80 

70-80 

70-80 

70-80 

70-95 

75-85 

60- 75 

75- 95 

65-80 

75-85 

75- 80 

70- 95 

85-95 

5 

5 

4- 5 

5- 6 

2-5 

6- 8 

2-3 

3-4 

4- 5 

7-8 

6 

4-5 

5- 6 

Plant-growing 
temperatureb 
Day Night 
o f. 
60- 70 50-60 

60-70 50-60 

60-70 50- 60 

60- 70 55- 60 

70- 80 60- 70 

70- 80 65-70 

55- 75 45-55 

70-80 60- 70 

60- 70 45-55 

65-80 60-70 

60- 75 60-65 

70- 80 60- 70 

70- 80 60- 70 

n At optimum soil temperature range. 

b The lower temperatures are recommended during cloudy weather. 

An electric soil-heating cable installed in a flat (as shown) or bench warms 
the soil to promote optimum seed germination. Part of the soil has been 
removed to show the cable. 
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S e e d i n g  a n d  S p a c i n g  P o i n t e r s  
S u g g e s t e d  s e e d  a n d  p l a n t  s p a c i n g s  a r e  g i v e n  i n  T a b l e  4 .  I t  i s  
g e n e r a l l y  r e c o m m e n d e d  t h a t  t h e  s e e d  b e  s o w n  i n  r o w s ,  c o v e r e d  w i t h  
s o i l ,  s a n d ,  o r  v e r m i c u l i t e ,  a n d  t h o r o u g h l y  m o i s t e n e d .  ( A d d i t i o n a l  i n f o r ­
m a t i o n  o n  t h e  s p a c i n g  o f  p l a n t s  i s  i n c l u d e d  i n  t h e  s e c t i o n  o n  e n v i r o n ­
m e n t a l  c o n d i t i o n s . )  
R o w s  o f  u n i f o r m  
d e p t h  a n d  s p a c i n g  
( a b o v e )  c a n  b e  
q u i c k l y  m a d e  w i t h  
a  r o w  m a r k e r .  
S o w i n g  s e e d s  w i t h  
a  b a t t e r y - o p e r a t e d  
v i b r a t o r  ( l e f t )  p r o ­
v i d e s  e v e n  d i s t r i ­
b u t i o n  o f  s e e d s .  
T h e  s e e d s  a r e  t h e n  
c o v e r e d  w i t h  s o i l ,  
s a n d ,  v e r m i c u l i t e ,  
o r  s h r e d d e d  p e a t .  
Table 4. - Seed and Plant Spacing Chart 
Crop Planting depth 
Seeds 
per inch 
of row 
Row 
width 
Minimum 
space for 
transplants 
inches number inches inches 
Broccoli .. . .. .......... ... ......... ~-31 10 2- 3 3x3 
Brussels sprouts .................. . . ~-31 10 2- 3 3x3 
Cabbage 
For containers. . .. ...... . ... 31 10 2 3x3 
To be pulled ......... ......... . .. . 31 3- 6 4- 6 
Cauliflower. ........... .... . .... ~-31 10 2- 3 3x3 
Cucumbera......................... ~-1 3x3 
Eggplant ... ...... . .... .. ........ ... ~-31 10 2- 3 4x4 
Lettuce (leaf, Bibb, head) ............ ~-31 10- 15 2- 3 2x2 
M uskmelona .......... . .... ... ... . .. ~-1 3x3 
Onion (pulled) ......... .... . ........ 31 10 3- 4 
Pepper 
For containers ........ ......... ~-31 10 2- 3 3 x 3b 
To be pulled ... . ..... . ............ 31 3- 6 4- 6 
Tomato 
For containers .................... ~-31 10 2- 3' 3 x 3b 
To be pulled . ...... . ....... . ~-31 3- 6 4- 8 
Watermelona 
Regular .. . . ........ .. .. . ......... 
Seedless . ................. . ....... 
~-1 
31-1 
3x3 
3x3 
a These crops should be seeded directly in individual containers. Refer to se: tion on 
Techniques for Specific V egetable Crops for seed ing rates (page 29). 
b For growin g in fl ats, plants may be spaced 2 x 2 inches. 
TRANSPLANTING SEEDLINGS 
Starting plants in limited areas in hotbeds or greenhouses conserves 
space and reduces the cost of production in plant growing. As the 
plants become crowded, they are transplanted from the seed fiats to 
containers or to other fiats at the desired spacings, as recommended in 
Table 4. If put into containers, they may later be spaced further apart 
to improve plant quality. 
Transplanting is not beneficial, and may be harmful, to the plants. 
The degree to which transplanting checks growth depends on the 
amount of injury to the root system, the age and size of the seedling, 
environmental conditions following transplanting, and the kind of vege­
table seedling involved. 
The seedlings of some vegetables, such as the cucurbits, are difficult 
to transplant successfully and should be seeded directly in individual 
containers (Table 2). 
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H a n d l e  s e e d l i n g s  w i t h  c a r e  w h e n  t r a n s p l a n t i n g  t h e m  f r o m  t h e  s e e d  
f l a t .  H o l d  t h e  s e e d l i n g  b y  a  l e a f ,  n o t  b y  t h e  s t e m .  T h e  s l i g h t e s t  i n j u r y  
t o  t h e  s t e m  c a n  r e s u l t  i n  p e r m a n e n t  d a m a g e .  T h e  b e s t  s t a g e  t o  t r a n s ­
p l a n t  m o s t  v e g e t a b l e  s e e d l i n g s  i s  w h e n  t h e  f i r s t  t r u e  l e a f  a p p e a r s  b e ­
t w e e n  t h e  c o t y l e d o n  l e a v e s .  D o  n o t  t r a n s p l a n t  w e a k ,  d a m a g e d  o r  m a l ­
f o r m e d  s e e d l i n g s .  F o l l o w i n g  t r a n s p l a n t i n g ,  t h e  s e e d l i n g s  w i l l  b e c o m e  
e s t a b l i s h e d  f a s t e r  i f  t h e y  a r e  k e p t  s h a d e d  a n d  m o i s t  f o r  o n e  o r  t w o  d a y s .  
P e g b o a r d s ,  o r  " s p o t t i n g  
b o a r d s , "  s u c h  a s  t h e  o n e  
s h o w n  a t  l e f t ,  a r e  u s e d  
t o  q u i c k l y  m a k e  u n i ­
f o r m l y  s p a c e d  h o l e s  f o r  
t r a n s p l a n t i n g .  
S e e d l i n g s  b e i n g  l i f t e d  
f r o m  a  s e e d - g e r m i n a t i n g  
f l a t  a n d  p l a n t e d  i n  a  
s t a n d a r d  w o o d  f l a t  ( b e ­
l o w ) .  D a m a g e d  o r  m a l ­
f o r m e d  s e e d l i n g s  s h o u l d  
b e  d i s c a r d e d .  
Seedlings should 
be handled care­
fully by a leaf, not 
by the stem. The 
slightest injury to 
the stem can result 
in permanent dam­
age. 
Newly trans­
planted tomato 
seedlings growing 
in 3" x 3" wood ve­
neer bands 
(below). If trans­
planting must be 
done on a bright 
sunny day, they 
can be shaded 
temporarily with 
newspaper. 
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C O N T A I N E R S  F O R  P L A N T  G R O W I N G  
C o n t a i n e r - g r o w n  p l a n t s  a r e  e a s y  t o  h a n d l e ,  p r e s e n t  a n  a t t r a c t i v e  
a p p e a r a n c e  f o r  m e r c h a n d i s i n g ,  a n d  a l l o w  t h e  g r o w e r  t o  m o v e  p l a n t s  
w i t h  i n t a c t  r o o t s  t o  t h e  f i e l d .  P l a n t s  g r o w n  i n  i n d i v i d u a l  c o n t a i n e r s  
w i l l  s u f f e r  m i n i m u m  d i s t u r b a n c e  o r  d a m a g e  t o  t h e  r o o t  s y s t e m s  a n d  w i l l  
c o n t i n u e  r a p i d  g r o w t h  a f t e r  t h e y  a r e  s e t  o u t .  C e r t a i n  v e g e t a b l e  p l a n t s ,  
s u c h  a s  t h o s e  o f  t h e  v i n e  c r o p s ,  w h i c h  o t h e r w i s e  w o u l d  p r e s e n t  s e r i o u s  
t r a n s p l a n t i n g  d i f f i c u l t i e s  a r e  e a s i l y  h a n d l e d  w i t h  i n d i v i d u a l  c o n t a i n e r s .  
M a n y  k i n d s  o f  c o n t a i n e r s  a r e  u s e d  f o r  p l a n t  g r o w i n g .  E a c h  o f f e r s  
c e r t a i n  a d v a n t a g e s  o r  d i s a d v a n t a g e s  i n  s u c h  t h i n g s  a s  c o s t ,  d u r a b i l i t y ,  
a v a i l a b i l i t y ,  s t o r a g e  c o n v e n i e n c e ,  e a s e  o f  t r a n s p o r t ,  a n d  r a n g e  o f  s i z e s  
a n d  s h a p e s .  E q u a l l y  g o o d  p l a n t s  c a n  b e  g r o w n  i n  i n d i v i d u a l  c o n t a i n e r s  
( s u c h  a s  w o o d  v e n e e r  o r  p a p e r  b a n d s ,  s o i l  b l o c k s ,  a n d  p o t s  m a d e  o f  
p e a t ,  c l a y ,  o r  p l a s t i c ) ,  i n  l a r g e  c o n t a i n e r s  s u c h  a s  f i a t s ,  o r  i n  v a r i o u s  
m a r k e t  p a c k s .  T h e  s i z e  o f  t h e  c o n t a i n e r  i s  m o r e  i m p o r t a n t  t h a n  t h e  
k i n d  o f  c o n t a i n e r .  F o r  b e s t  r e s u l t s  t h e  s i z e  s h o u l d  b e  e q u i v a l e n t  t o  t h e  
m i n i m u m  s p a c e  s u g g e s t e d  f o r  t r a n s p l a n t s  i n  T a b l e  4 .  
R e u s a b l e  c o n t a i n e r s  ( f o r  e x a m p l e ,  c l a y  p o t s  u s e d  f o r  g r e e n h o u s e  
p l a n t s )  m u s t  b e  s t e r i l i z e d  a f t e r  e a c h  u s e .  F o r  t h a t  r e a s o n  m a n y  g r o w e r s  
p r e f e r  d i s p o s a b l e  c o n t a i n e r s .  P l a n t  b a n d s ,  a l t h o u g h  i n e x p e n s i v e ,  g e n ­
e r a l l y  a r e  n o t  a s  d u r a b l e  a s  s o m e  o f  t h e  m a r k e t  p a c k s  f o r  r e t a i l  s e l l i n g .  
O r g a n i c - c o m p o s i t i o n  p o t s ,  s u c h  a s  t h o s e  m a d e  o f  p e a t ,  a r e  g a i n i n g  f a v o r  
b e c a u s e  t h e y  m i n i m i z e  r o o t  d i s t u r b a n c e  w h e n  t h e  p l a n t s  a r e  s e t  i n  t h e  
f i e l d .  H o w e v e r ,  s i n c e  t h e  p o t s  a r e  n o t  r e m o v e d ,  t h e y  m u s t  b e  c o m p l e t e l y  
M a n y  k i n d s  o f  c o n t a i n e r s  c a n  b e  u s e d  w i t h  g o o d  r e s u l t s  t o  g r o w  v e g e t a b l e  
p l a n t s .  S h o w n  a r e  w o o d  f l a t s ,  w o o d  v e n e e r  b a n d s ,  c o m p o s i t i o n  f i b e r  p o t s ,  
p a p e r  b a n d s ,  c l a y  a n d  p l a s t i c  p o t s ,  a n d  b e r r y  b o x e s .  
Plant Containers - 21 
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covered with soil and watered thoroughly so the plant roots can grow 
through them. Blocks of soil, compressed from a soil mixture in such 
a manner that they retain their shape, can serve as containers. A 
cavity may be formed in the top of the block for planting seeds or 
seedlings. Special machines are required to make soil blocks, and they 
are used only to a limited extent in this country. 
Pepper plants (above) 
growing in composition 
pots, connected in a 12­
pot unit. 
Soil blocks (right), with 
planting holes formed, 
in 12-plant trays. 
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F o r  r e t a i l  s e l l i n g ,  v a r i o u s  m u l t i p l e - u n i t  c o n t a i n e r s  a r e  a v a i l a b l e .  
T h e s e  c o n t a i n e r s  a r e  m a d e  o f  m o l d e d  f i b e r ,  m e t a l ,  p l a s t i c ,  o r  w o o d .  
C o m m o n l y  u s e d  c o n t a i n e r s  o f  t h i s  t y p e  a r e  g e n e r a l l y  m a d e  t o  h o l d  6  
o r  1 2  p l a n t s .  S u c h  p a c k s  o r  t r a y s  a r e  c o n v e n i e n t  f o r  p r i c i n g  a n d  m e r ­
c h a n d i s i n g ,  a n d  a l s o  f o r  u s e  b y  h o m e  g a r d e n e r s .  
F l a t s  c a n  b e  u s e d  a s  m a s t e r  c o n t a i n e r s  t o  h o l d  i n d i v i d u a l  p l a n t  
c o n t a i n e r s  o r  m a r k e t  p a c k s ,  o r  s e e d l i n g s  m a y  b e  t r a n s p l a n t e d  d i r e c t l y  
t o  f i a t s  a t  t h e  r e c o m m e n d e d  p l a n t  s p a c i n g s .  I n  t h e  l a t t e r  c a s e  t h e  s e e d ­
l i n g s  a r e  l a t e r  s e p a r a t e d  f o r  f i e l d  s e t t i n g  b y  " b l o c k i n g  o u t "  w i t h  a  k n i f e .  
I t  i s  a  g o o d  i d e a  t o  c u t  t h e  s o i l  i n t o  b l o c k s  5  t o  7  d a y s  b e f o r e  t h e  p l a n t s  
a r e  t o  b e  s e t  o u t .  T h i s  e n c o u r a g e s  s e c o n d a r y  b r a n c h i n g  o f  t h e  s e v e r e d  
r o o t s .  
A l t h o u g h  f i a t s  m a y  b e  m a d e  o f  m e t a l  o r  o t h e r  m a t e r i a l ,  t h e y  a r e  
u s u a l l y  c o n s t r u c t e d  o f  d u r a b l e  w o o d  s u c h  a s  c e d a r ,  c y p r e s s ,  o r  r e d ­
w o o d .  I f  t h e  f i a t s  a r e  m a d e  o f  o t h e r  w o o d s  t h e y  s h o u l d  b e  t r e a t e d  
w i t h  a  s u i t a b l e  w o o d  p r e s e r v a t i v e  s u c h  a s  c o p p e r  n a p h t h e n a t e .  D o  n o t  
u s e  p e n t a c h l o r o p h e n o l  o r  c r e o s o t e  o n  p l a n t - g r o w i n g  c o n t a i n e r s  o r  
b e n c h e s ,  o r  a n y w h e r e  i n  g r e e n h o u s e s  u s e d  f o r  g r o w i n g  v e g e t a b l e  p l a n t s .  
S p e c i a l  m a c h i n e s  a r e  a v a i l a b l e  f o r  s e t t i n g  
c o n t a i n e r - g r o w n  p l a n t s  i n  t h e  f i e l d .  M e c h a n i ­
c a l  f i n g e r s  c a r r y  t h e  p l a n t s  f o r w a r d  f r o m  a  
p l a t f o r m  a n d  s e t  t h e m  i n  t h e  g r o u n d .  
Environmental Conditions - 23 
MANAGEMENT OF ENVIRONMENTAL CONDITIONS 
Plant growth and development can be largely controlled through 
careful regulation of the environment. Skillful management of tem­
perature, ventilation, water, fertility, and to some extent humidity, are 
necessary to produce stocky, healthy transplants. 
Light Conditions 
Light is the energy source for photosynthesis and plant growth. 
Except for shading, it is generally not practical to control light condi­
tions. There are no economical methods of providing adequate artificial 
lighting to grow a volume of good plants. During certain periods of the 
year, lack of sufficient light may be the factor that limits plant growth. 
In these situations the best possible management of temperatures, 
watering, and fertility is necessary for success. 
Temperature and Ventilation 
Optimum day and night temperature ranges for growing plants 
are given in Table 3. During periods of low light intensity, use the 
lower temperatures indicated. 
High temperatures (above recommended range) at any time, and 
especially during conditions of low light, will cause plants to become 
spindly and weak. Temperatures lower than recommended will reduce 
growth and delay plant development, and may also cause rough fruit 
in tomatoes and premature seeding of cabbage and cauliflower. 
Use accurate thermometers to frequently check temperatures 
throughout the plant-growing structure. The thermometers should be 
located at the level of the plants being grown. Uniform temperatures 
are essential for adequate control of plant development and production 
of uniformly sized transplants. 
Daytime temperatures and humidity are primarily controlled by 
ventilation. This air exchange supplies carbon dioxide, which is used 
in photosynthesis, and helps to minimize disease problems. Ventilation 
at night, except during excessively windy or cold periods, insures ade­
quate air circulation and reduced humidity. Avoid direct cold drafts, 
which may be harmful to the plants. 
Watering Practices 
You can regulate plant growth to a large extent by careful watering. 
Water the plants only when moisture is needed, and then wet the soil 
thoroughly. Over-watering, a common error in plant growing, results 
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i n  s o f t ,  s u c c u l e n t  p l a n t s  a n d  r e s t r i c t e d  r o o t  g r o w t h .  I t  m a y  a l s o  p r o ­
m o t e  c e r t a i n  d i s e a s e s  s u c h  a s  d a m p i n g - o f f .  
W a t e r  t h e  p l a n t s  i n  t h e  m o r n i n g ,  t o  p e r m i t  f o l i a g e  a n d  s o i l  s u r f a c e s  
t o  d r y  b e f o r e  n i g h t .  W a t e r  s p a r i n g l y  o n  c l o u d y  o r  r a i n y  d a y s .  
S p a c i n g  R e c o m m e n d a t i o n s  
A v o i d  c l o s e  s p a c i n g s  w h i c h  c a u s e  p l a n t s  t o  c o m p e t e  w i t h  e a c h  o t h e r  
f o r  l i g h t ,  n u t r i e n t s ,  a n d  m o i s t u r e .  C r o w d e d  s e e d l i n g s  t e n d  t o  b e c o m e  
w e a k  a n d  s p i n d l y  a n d  a r e  m o r e  s u s c e p t i b l e  t o  d i s e a s e .  R e c o m m e n d e d  
m i n i m u m  p l a n t  s p a c i n g s  a r e  g i v e n  i n  T a b l e  4 .  W i d e r  s p a c i n g s  o r  
l a r g e r  c o n t a i n e r s  g e n e r a l l y  g i v e  s u p e r i o r  r e s u l t s .  I f  y o u  w a n t  t o  
p r o d u c e  t h e  h i g h e s t  q u a l i t y  p l a n t s ,  s p a c e  t h e m  s o  t h e  l e a v e s  o f  o n e  
p l a n t  d o  n o t  t o u c h  t h o s e  o f  a n o t h e r  p l a n t .  H o w e v e r ,  i t  m a y  n o t  b e  
e c o n o m i c a l  t o  p r o v i d e  t h e  s p a c e  r e q u i r e d  f o r  g r o w i n g  a  v o l u m e  o f  
p l a n t s  i n  t h i s  m a n n e r .  
P l a n t s  a r e  f r e q u e n t l y  o v e r c r o w d e d  w h e n  s e e d e d  d i r e c t l y  i n t o  h o t ­
b e d s  w h e r e  t h e y  r e m a i n  u n d i s t u r b e d  u n t i l  r e a d y  f o r  t r a n s p l a n t i n g  i n t o  
t h e  f i e l d  o r  g a r d e n .  S u c h  v e g e t a b l e  p l a n t s  ( c a b b a g e ,  o n i o n ,  p e p p e r ,  
a n d  t o m a t o  )  s e e d e d  a t  t h e  r e c o m m e n d e d  r a t e s  s h o u l d  b e  t h i n n e d  t o  
s t a n d  1 ' 2  i n c h  o r  m o r e  a p a r t  i n  t h e  r o w .  
S u p p l e m e n t a l  F e e d i n g  
F e r t i l i z e r s  c a n  b e  e a s i l y  s u p p l i e d  a s  t h e  p l a n t s  a r e  w a t e r e d .  T h i s  
s y s t e m  a f f o r d s  a  p r a c t i c a l  m e a n s  o f  a d j u s t i n g  n u t r i e n t  l e v e l s  a c c o r d ­
i n g  t o  t h e  s t a g e s  o f  p l a n t  d e v e l o p m e n t  a n d  e x i s t i n g  e n v i r o n m e n t a l  
c o n d i t i o n s .  Y o u  c a n  c o n t r o l  p l a n t  g r o w t h  b y  t h e  a m o u n t  a n d  s t r e n g t h  
o f  t h e  f e r t i l i z e r  s o l u t i o n  u s e d  a n d  t h e  f r e q u e n c y  o f  a p p l i c a t i o n .  
M a n y  s o l u b l e  f e r t i l i z e r s  a r e  a v a i l a b l e  f o r  s u p p l e m e n t a l  f e e d i n g .  
S t a r t e r  f e r t i l i z e r s  o f  v a r i o u s  a n a l y s e s ,  s u c h  a s  1 0 - 5 2 - 1 7 ,  1 0 - 5 0 - 1 0 ,  
2 0 - 2 0 - 2 0 ,  5 - 2 5 - 1 5 ,  o r  1 6 - 3 2 - 1 6  h a v e  b e e n  u s e d  w i t h  g o o d  r e s u l t s .  T h e s e  
a r e  h i g h - a n a l y s i s ,  w a t e r - s o l u b l e  f e r t i l i z e r s  w h i c h  a r e  p r i m a r i l y  m i x t u r e s  
o f  d i - a m m o n i u m  p h o s p h a t e  a n d  m o n o - p o t a s s i u m  p h o s p h a t e .  P o t a s s i u m  
nitr~te ( 1 4 - 0 - 4 6  a n a l y s i s )  a n d  a m m o n i u m  n i t r a t e  ( 3 3 - 0 - 0  a n a l y s i s )  
h a v e  a l s o  b e e n  u s e d  s u c c e s s f u l l y .  
S o m e  g r o w e r s  p r e f e r  t o  f e r t i l i z e  w i t h  e a c h  w a t e r i n g ,  u s i n g  a  w e a k  
s o l u t i o n .  A  r a t e  o f  o n e  t e a s p o o n f u l  o f  t h e  a b o v e  s o l u b l e  f e r t i l i z e r s  
p e r  g a l l o n  o f  w a t e r  i s  s u g g e s t e d .  F o r  l e s s  f r e q u e n t  f e e d i n g ,  u s e  a b o u t  
1 ' 2  o u n c e  p e r  g a l l o n  f o r  w a t e r i n g  y o u n g  s e e d l i n g s .  A f t e r  t h e  p l a n t s  
a r e  3  w e e k s  o f  a g e ,  t h e  s t r e n g t h  c a n  b e  i n c r e a s e d  t o  1  o u n c e  o f  t h e  
f e r t i l i z e r  p e r  g a l l o n  o f  w a t e r .  T o  r e m o v e  a n y  f e r t i l i z e r  t h a t  m i g h t  
b u r n  t h e  f o l i a g e ,  g i v e  t h e  p l a n t s  a  l i g h t  w a t e r i n g  w i t h  c l e a r  w a t e r .  
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Soluble salts can be a problem in plant-growing beds as a result 
of using too much fertilizer or improper fertilizer. Because it is easy 
to over-fertilize a small area, be careful not to use rates higher than 
those suggested. Also, avoid the use of muriate fertilizers which 
contain large amounts of chlorides. Symptoms of soluble salt injuries 
are poor seed germination, stunted plant growth, small dark leaves, and 
wilting. Wilting may occur even when the soil is sufficiently moist. 
Plant Hardening 
Hardening is a physiological process whereby plants accumulate 
carbohydrate reserves which enable them to recover rapidly after the 
disturbance of being set in the field and when subjected to different 
conditions. Hardened plants can better withstand such adverse field 
conditions as winds, harmful temperatures, and in some cases frosts. 
Plants can be hardened by any treatment that checks growth, such 
as lowering temperature, withholding water, or limiting fertility. A 
combination of these factors usually occurs in the marketing process. 
It should be emphasized, however, that intentional hardening is not 
recommended for most kinds of vegetable transplants, as hardening is 
not necessarily beneficial and may be detrimental. Overly hardened 
plants may survive rigorous conditions in the field, but they begin 
growth slowly and may never fully recover. Thus they will mature 
later and may have reduced yields. Low temperatures can harm warm­
season crops, or induce premature seed stalk formation in biennial 
crops. 
Additional recommendations, on whether or not to harden specific 
vegetable plants, are given in the section beginning on page 29. 
INSECTS, DISEASES, AND RELATED PROBLEMS 
Success in growing vegetable plants depends on control of insects, 
nematodes, weeds, and numerous disease organisms. Three important 
preventive measures are to (a) disinfest ( by heat treatment or chem­
ical fumigants) plant containers, potting soils, and tools, (b) treat the 
seed to kill disease-producing organisms that may be carried with the 
seed, and ( c) maintain good soil aeration and drainage, careful man­
agement of temperature, ventilation, watering, and fertility to lessen 
the dangers of loss from diseases. 
Soi l Treatment 
Various heat or chemical treatments can be used to rid the soil of 
disease-causing organisms, nematodes, insects, and active weed seeds. 
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F o r  d e t a i l s  o n  h o w  t o  p e r f o r m  h e a t  a n d  c h e m i c a l  s o i l  t r e a t m e n t s ,  
w r i t e  t o  t h e  D e p a r t m e n t  o f  P l a n t  P a t h o l o g y ,  2 1 8  M u m f o r d  H a l l ,  U n i ­
v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  
S o m e  g r o w e r s  u s e  b o i l e r s ,  s t e a m  g e n e r a t o r s ,  o r  s p e c i a l l y  m a d e  s o i l ­
h e a t i n g  o v e n s ,  t r e a t i n g  t h e  s o i l  b y  h e a t i n g  t o  1 8 0
0  
F .  f o r  3 0  m i n u t e s .  
S t e a m  i s  p r e f e r a b l e  t o  c h e m i c a l s .  
M e t h y l  b r o m i d e ,  c h l o r o p i c r i n ,  V a p a m ,  V . P . M .  S o i l  F u m i g a n t ,  
V o r l e x ,  f o r m a l d e h y d e ,  a n d  o t h e r  c h e m i c a l s  a r e  a v a i l a b l e  f o r  s o i l  f u m i ­
g a t i o n .  S o m e  c h e m i c a l s  a r e  r a t h e r  s p e c i f i c  i n  c o n t r o l l i n g  c e r t a i n  
o r g a n i s m s .  A l w a y s  s e l e c t  s u c h  m a t e r i a l s  w i t h  c a r e ,  a n d  f o l l o w  t h e  
m a n u f a c t u r e r s  i n s t r u c t i o n s .  
S o i l  t e m p e r a t u r e s  m u s t  b e  a t  l e a s t  5 5  
0  
F .  f o r  e f f e c t i v e  c o n t r o l  w i t h  
m o s t  c h e m i c a l  t r e a t m e n t s .  H o t b e d s  a n d  c o l d  f r a m e s  c a n  b e  t r e a t e d  i n  
t h e  f a l l  a n d  k e p t  c o v e r e d  u n t i l  t h e  f o l l o w i n g  s p r i n g .  I f  y o u  w a i t  u n t i l  
s p r i n g  t h e  c o m b i n a t i o n  o f  l o w  s o i l  t e m p e r a t u r e  a n d  i n a d e q u a t e  a i r i n g  
t i m e  m a y  r e s u l t  i n  i n j u r y  t o  t h e  s e e d s  o r  s e e d l i n g s .  
S e e d  T r e a t m e n t  
M o s t  v e g e t a b l e  s e e d  s o l d  b y  r e l i a b l e  f i r m s  i s  g r o w n  u n d e r  c a r e f u l  
s u p e r v i s i o n  t o  m a k e  s u r e  t h a t  i t  i s  a s  d i s e a s e  f r e e  a s  p o s s i b l e .  M a n y  
c o m p a n i e s  s e l l  s e e d  a l r e a d y  t r e a t e d  a s  o u t l i n e d  i n  T a b l e  5 ,  a n d  t h i s  s e e d  
s h o u l d  n o t  b e  r e - t r e a t e d .  I f  t h e  s e e d  h a s  n o t  b e e n  t r e a t e d ,  o r  i f  y o u  
s u s p e c t  t h a t  i t  i s  n o t  d i s e a s e  f r e e ,  u s e  t h e  e r a d i c a t i v e  t r e a t m e n t s  ( h o t  
w a t e r  o r  m e r c u r i c  c h l o r i d e )  a s  s h o w n  i n  t h e  t a b l e  f o r  t h e  d i f f e r e n t  
v e g e t a b l e  s e e d s .  T h e n  a p p l y  t h e  i n d i c a t e d  d u s t  t r e a t m e n t s ,  a c c o r d i n g  
t o  t h e  m a n u f a c t u r e r ' s  r e c o m m e n d a t i o n s ,  t o  p r o t e c t  t h e  g e r m i n a t i n g  
s e e d s  f r o m  d e c a y  a n d  d a m p i n g - o f f  d i s e a s e  o r g a n i s m s .  
P o s t e m e r g e n c e  D i s e a s e  C o n t r o l  
E v e n  w i t h  p r e v e n t i v e  d i s e a s e  c o n t r o l  m e a s u r e s  ( s u c h  a s  s o i l  a n d  
s e e d  t r e a t m e n t ,  s k i l l f u l  m a n a g e m e n t  p r a c t i c e s ,  e t c . ) ,  d a m p i n g - o f f  c a n  
b e  a  p r o b l e m  i n  t h e  s e e d b e d .  T h i s  i s  e s p e c i a l l y  t r u e  d u r i n g  c l o u d y ,  
h u m i d  c o n d i t i o n s .  
T o  t r e a t  f o r  d a m p i n g - o f f ,  w a t e r  t h e  s e e d l i n g s  a t  5 - t o  1 0 - d a y  i n t e r ­
v a l s  w i t h  a  s o l u t i o n  o f  c a p t a n ,  t h i r a m ,  o r  z i n e b  ( 1  t a b l e s p o o n f u l  p e r  
g a l l o n  o f  w a t e r ) ;  o r  f e r b a m  o r  z i r a m  ( 2  t a b l e s p o o n f u l s  p e r  g a l l o n  o f  
w a t e r ) .  S p r a y  o r  s p r i n k l e  a t  r a t e s  o f  1  p i n t  p e r  1 6  s q u a r e  f e e t  o f  
s e e d b e d  f o r  v i n e  c r o p s ,  1  p i n t  p e r  1 2  s q u a r e  f e e t  o f  s e e d b e d  f o r  t o m a ­
t o e s ,  a n d V z  t o  1  p i n t  p e r  s q u a r e  f o o t  o f  s e e d b e d  f o r  o t h e r  s e e d l i n g s .  
R e f e r  t o  P l a n t  D i s e a s e  R e p o r t  N o .  9 1 6  ( s e e  p a g e  2 8 )  f o r  m o r e  
c o m p l e t e  i n f o r m a t i o n  t h a n  i s  p r e s e n t e d  h e r e ,  i n c l u d i n g  d e t a i l s  o f  p r e ­
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Table 5. - Vegetable Seed Treatments for Disease Controla 
Crop 
Broccoli, Cauliflower 
Cabbage, Brussels 
sprouts 
Cucumber, Musk­
melon, Watermelon, 
Summer squash 
Lettuce 
Onion 
Pepper 
Tomato, Eggplant 
Treatment 
Soak 20 minutes in hot wa­
ter at 1220 F. Dry and dust 
with thiram, captan, chlo­
ranil, or Semesan. 
Soak 25 minutes in hot wa­
ter at 1220 F. Dry and dust 
with thiram, captan, chlo­
ranil, or Semesan. 
Soak 5 minutes in 1 to 1,000 
solution of mercuric chlo­
ride. Dry and dust with 
thiram, captan, chloranil, 
or Semesan. 
Dust with thiram, captan, 
chloranil, or Semesan. 
Dust with thiram or captan. 
Soak 5 minutes in 1 to 1,500 
solution of mercuric chlo­
ride or soak 30 minutes in 
hot water at 1250 F. Dry 
and dust with thiram or 
captan. 
Soak 25 minutes in hot wa­
ter at 1220 F. Dry and dust 
with thiram or captan. 
Diseases controlled 
Seed rot, damping-off, 
blackleg, black rot, downy 
mildew, leaf spot, scab, 
yellows. 
Seed rot, damping-off, 
blackleg, black rot, downy 
mildew, leaf spot, scab, 
yellows. 
Seed rot, damping-off, an­
gular leaf spot, anthracnose, 
Fusarium wilt, scab, leaf 
blight. 
Seed rot, damping-off, leaf 
spots, blights. 
Seed rot, damping-off, 
smut, purple blotch. 
Seed rot, damping-off, an­
thracnose, bacterial spot, 
Cercospora leaf spot, 
Phytophthora blight, 
Alternaria blight. 
Bacterial spot, canker, and 
speck; seed rot, damping­
off, anthracnose, Fusarium 
wilt, Septoria leaf spot, 
Phytophthora blight, 
Alternaria blight, Phomo­
psis blight, Verticillium 
wilt, Didymella stem rot. 
a Adapted from University of Illinois Report on Plant Diseases No. 915, Vegetable Seed 
Treatment, available from the Department of Plant Pathology, University of Illinois, Urbana. 
This report gives details of seed treatment methods, sources of treating materials, timing of 
treatments, and amounts to use. 
planting and postplanting methods and materials for control of 
damping-off, crown and root rots, and stem cankers. 
Observe these three important precautions: (1) Do not use fungi­
cides at rates greater than recommended. (2) Do not apply these 
treatments when air temperatures are above 7S 0 F. (3) Do not use 
maneb, which is commonly used as a fungicide on tomato plants in the 
field, on tomato seedlings. 
For diagnosis and control of other diseases that may affect seed­
lings, refer to the publications listed on the next page, which can be 
obtained by writing to the Department of Plant Pathology, 218 Mum­
ford Hall, University of Illinois, Urbana. 
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D i s e a s e  D e s c r i p t i o n  a n d  C o n t r o l  
P l a n t  D i s e a s e  
R e p o r t  N o .  9 0 2  W i r e s t e m  o f  C a b b a g e  a n d  R e l a t e d  C r o p s  
9 0 8  
E a r l y  B l i g h t ,  S e p t o r i a  L e a f  S p o t ,  a n d  A n ­
t h r a c n o s e  o f  T o m a t o  
9 1 0  B a c t e r i a l  S p o t  o f  P e p p e r  a n d  T o m a t o  
9 1 6  D a m p i n g - O f f  a n d  S e e d l i n g  B l i g h t s  o f  V e g e ­
t a b l e s  
9 1 7  
V i r u s  D i s e a s e s  o f  T o m a t o  i n  I l l i n o i s  
9 4 1  
L e a f  M o l d  o f  G r e e n h o u s e  T o m a t o e s  
C i r c u l a r  8 0 2  V e g e t a b l e  D i s e a s e s  
S a n i t a t i o n  P r a c t i c e s  
S o i l  f u m i g a t i o n ,  s e e d  t r e a t m e n t ,  a n d  s i m i l a r  p r a c t i c e s  w i l l  b e  o f  
l i t t l e  o r  n o  v a l u e  u n l e s s  t h e y  a r e  p a r t  o f  a n  o v e r a l l  s a n i t a t i o n  p r o g r a m .  
C o n s i d e r  a l l  a r e a s ,  o b j  e c t s ,  t o o l s ,  w a t e r  h o s e s ,  a n d  w o r k e r s  a s  
s o u r c e s  o f  d i s e a s e  o r g a n i s m s .  F u m i g a t e  f l a t s ,  p o t s ,  a n d  o t h e r  c o n t a i n e r s  
b e f o r e  e a c h  u s e ,  a n d  t o o l s  a t  a n y  t i m e  t h e y  m a y  b e  c o n t a m i n a t e d .  Y o u  
c a n  d o  t h i s  w i t h  t h e  s a m e  t e c h n i q u e s  u s e d  f o r  f u m i g a t i n g  s o i l s .  I n  
a d d i t i o n ,  f l a t s ,  t o o l s ,  s a s h e s ,  a n d  b e n c h e s  c a n  b e  s t e r i l i z e d  b y  d r e n c h i n g  
w i t h  a  s o l u t i o n  o f  1  p a r t  f o r m a l d e h y d e  i n  3 0  p a r t s  w a t e r .  D r y  a n d  
a i r  f o r  4 8  h o u r s  a f t e r  d r e n c h i n g .  W a r n i n g :  D o n ' t  u s e  f o r m a l d e h y d e  
o r  o t h e r  s o i l  f u m i g a n t s  i n  s t r u c t u r e s  w h e r e  p l a n t s  a r e  g r o w i n g .  
A n y  p l a n t s  s u c h  a s  f l o w e r s ,  o r n a m e n t a l s ,  o r  w e e d s  s h o u l d  a l s o  b e  
c o n s i d e r e d  a s  d i s e a s e  s o u r c e s .  D o  n o t  p e r m i t  t h e m  i n  t h e  p l a n t - g r o w i n g  
h o u s e .  K e e p  d o w n  a l l  w e e d s  a r o u n d  t h e  b u i l d i n g  b y  m a i n t a i n i n g  
a  1 0 - f o o t  b o r d e r  o f  s o i l ,  c i n d e r s ,  c r u s h e d  r o c k ,  o r  g r a v e l  a r o u n d  t h e  
s t r u c t u r e .  
T h e  u s e  o f  t o b a c c o  i n  a n y  f o r m  c a n n o t  b e  t o l e r a t e d  i n  t h e  p l a n t  
h o u s e .  U s e r s  o f  t o b a c c o  s h o u l d  w a s h  t h e i r  h a n d s  c a r e f u l l y  w i t h  s o a p  
a n d  w a t e r  a n d  w e a r  a  p r o t e c t i v e  a p r o n  w h e n  h a n d l i n g  p l a n t s  s u s ­
c e p t i b l e  t o  t o b a c c o  m o s a i c  ( s u c h  a s  t o m a t o ,  p e p p e r ,  o r  e g g p l a n t ) .  
I t  i s  a l s o  i m p o r t a n t  t o  m a i n t a i n  a  t h o r o u g h  p r o g r a m  t o  r e d u c e  t h e  
p o s s i b i l i t i e s  o f  t r o u b l e  w i t h  i n s e c t - t r a n s m i t t e d  d i s e a s e s .
l  
U s e  a p p r o ­
p r i a t e  s c r e e n i n g  ( s u c h  a s  c h e e s e c l o t h  w i t h  2 2  t h r e a d s  p e r  i n c h  o r  
w i r e  s c r e e n i n g  w i t h  1 8  s t r a n d s  p e r  i n c h )  o n  a l l  o p e n i n g s ,  i n c l u d i n g  
v e n t i l a t o r s .  
F o r  s p e c i f i c  i n s e c t - c o n t r o l  r e c o m m e n d a t i o n s  r e f e r  t o :  
N H E  S e r i e s  o f  " C o n d e n s e d  I n s e c t i c i d e  R e c o m m e n d a t i o n s  f o r  V e g e t a b l e  
C r o p s , "  a v a i l a b l e  f r o m  t h e  S t a t e  N a t u r a l  H i s t o r y  S u r v e y ,  U r b a n a ,  I l l i n o i s .  
" I n s e c t i c i d e  R e c o m m e n d a t i o n s  . . .  f o r  C o n t r o l  o f  I n s e c t s  A t t a c k i n g  C r o p s  
a n d  L i v e s t o c k , "  U .  S .  D e p t .  o f  A g r .  A g r i c u l t u r e  H a n d b o o k  1 2 0 .  
" C o n t r o l  o f  I n s e c t  P e s t s  o f  G r e e n h o u s e  V e g e t a b l e s , "  U .  S .  D e p t .  o f  A g r .  
A g r i c u l t u r e  H a n d b o o k  1 4 2 .  
1  
TECHNIQUES FOR SPECIFIC VEGETABLE CROPS 
COLE CROPS 
Seed of the cole crops will germinate in about 5 days at soil tem­
peratures of 70 °-80° F. Temperature requirements for growing plants 
a re also similar, as shown in Table 3. It takes 5 to 7 weeks from the 
time the seed is sown to produce good plants to set out in the field. 
Cabbage and Broccoli 
If you sow these seeds in a hotbed it may be necessary to transplant 
the seedlings to a coldframe, because it is sometimes impractical to 
lower the hotbed temperature enough to grow good, stocky cabbage or 
broccoli plants (see Table 3). Although cabbage and broccoli thrive on 
relatively low temperatures, repeated chilling or exposure of the plants 
to low temperature (45 ° F.) for a period of 2 weeks or more may 
cause them to prematurely form seeds talks after they are set in the 
field. 
In southern Illinois, where the weather is fairly warm in early 
spring, coldframes can be used for growing cabbage and broccoli plants. 
Cauliflower and Brussels Sprouts 
Cauliflower and brussels sprouts require growing conditions similar 
to those for the other cole crops. However, cauliflower plants are more 
delicate and require more careful handling. Keep the seedlings grow­
ing without interruption, to prevent checking or stunting during the 
time they are in the plant bed. Crowding, inadequate watering, and 
low temperatures can check growth of the plants. If the stems become 
tough or woody from checked growth, the plants may form small and 
inferior heads ("buttoning") of cauliflower in the field. Cauliflower 
plants require slightly higher night temperatures than the other cole 
crops. 
When you move cauliflower plants, do not pull them (as is gen­
erally done, without serious effects, in the case of cabbage and broc­
coli ). Lift the plants out, with as much soil as possible adhering to 
the roots. 
EGGPLANT 
Eggplant seeds require 6 to 8 days to germinate at soil temperatures 
of 75 °-85 ° F. Seedlings should be ready to transplant to other contain­
ers 15 to 20 days after the seed is sown. Take extreme care to keep 
the seedlings growing uniformly from the start, for if their growth is 
checked and the stems become hardened or woody, they are of little 
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v a l u e  f o r  p l a n t i n g  i n  t h e  f i e l d  o r  g a r d e n .  P l a n t s ,  6  t o  8  w e e k s  o l d ,  f o r  
f i e l d  s e t t i n g  s h o u l d  h a v e  4  o r  5  t r u e  l e a v e s .  E g g p l a n t  s h o u l d  n o t  b e  
h a r d e n e d  o r  e x p o s e d  t o  l o w  t e m p e r a t u r e s ,  a s  i t  i s  l e s s  t o l e r a n t  i n  t h i s  
r e s p e c t  t h a n  t o m a t o e s  a n d  p e p p e r s .  D o  n o t  s e t  t r a n s p l a n t s  i n t o  t h e  f i e l d  
u n t i l  a l l  d a n g e r  o f  f r o s t  i s  p a s t  a n d  t h e  s o i l  i s  w a r m .  
L E T T U C E  
L e t t u c e  s e e d  w i l l  g e r m i n a t e  i n  2  t o  3  d a y s ,  a n d  t h e  s e e d l i n g s  s h o u l d  
b e  r e a d y  f o r  t r a n s p l a n t i n g  i n t o  o t h e r  c o n t a i n e r s  i n  7  t o  1 0  d a y s .  M a i n ­
t a i n  t h e  h i g h e r  t e m p e r a t u r e s  g i v e n  i n  T a b l e  3  f o r  B i b b  l e t t u c e ,  a s  i t  h a s  
a  h i g h e r  o p t i m u m  g r o w i n g  t e m p e r a t u r e  t h a n  l e a f  o r  h e a d  l e t t u c e .  Y o u  
c a n  p u t  t h e  l e t t u c e  s e e d l i n g s  i n  i n d i v i d u a l  c o n t a i n e r s ,  b u t  g e n e r a l l y  t h e y  
a r e  t r a n s p l a n t e d  t o  a  f l a t  o r  b e n c h  a n d  s p a c e d  a  m i n i m u m  o f  2  i n c h e s  i n  
e a c h  d i r e c t i o n .  T h i s  s p a c i n g  e n a b l e s  t h e  p l a n t s  t o  d e v e l o p  p r o p e r l y ,  
a n d  a l l o w s  f o r  t h e  t r a n s f e r  o f  a  f a i r - s i z e d  b l o c k  o f  s o i l  w i t h  t h e  r o o t s  
w h e n  t h e  p l a n t s  a r e  s e t  i n  t h e  g r e e n h o u s e  o r  f i e l d .  
O N I O N S  
T h e  S p a n i s h  t y p e  o f  o n i o n  i s  u s u a l l y  g r o w n  f r o m  t r a n s p l a n t s  a n d  
s h o u l d  b e  s t a r t e d  i n  F e b r u a r y .  S o i l  t e m p e r a t u r e s  f o r  o p t i m u m  s e e d  
g e r m i n a t i o n  a r e  i n  t h e  6 5  ° - 8 0 °  F .  r a n g e .  F o l l o w i n g  g e r m i n a t i o n ,  m a i n ­
t a i n  g r o w i n g  t e m p e r a t u r e s  o f  6 0 ° - 7 0 °  F .  d u r i n g  t h e  d a y  a n d  4 5 ° - 5 5 °  F .  
a t  n i g h t .  U n l i k e  m o s t  o t h e r  v e g e t a b l e  t r a n s p l a n t s ,  t h e s e  o n i o n s  w i l l  d o  
b e t t e r  w i t h  m o d e r a t e  h a r d e n i n g .  T o  h a r d e n  t h e  s e e d l i n g s ,  w a t e r  t h e m  
l e s s  f r e q u e n t l y  a n d  e x p o s e  t h e m  t o  n i g h t  t e m p e r a t u r e s  o f  4 0 ° - 4 5 °  F .  f o r  
7  t o  1 0  d a y s  b e f o r e  t r a n s p l a n t i n g .  T h e  t o p s  o f  t h e  p l a n t s  m a y  b e  c l i p p e d  
f o r  e a s e  o f  f i e l d  s e t t i n g ,  b u t  e x c e s s i v e  t r i m m i n g  m a y  d e l a y  p l a n t  g r o w t h  
a n d  d e c r e a s e  u l t i m a t e  y i e l d s .  
P E P P E R S  
P e p p e r  s e e d  g e r m i n a t e s  r a t h e r  s l o w l y ,  r e q u i r i n g  8  d a y s  a t  a  s o i l  
t e m p e r a t u r e  o f  7 5  ° - 8 0 °  F .  F o l l o w i n g  g e r m i n a t i o n ,  l o w e r  t h e  s o i l  
t e m p e r a t u r e  t o  6 5 ° - 6 8 °  F .  t o  p r o d u c e  s t o c k y  p l a n t s .  P e p p e r  s e e d l i n g s  
s h o u l d  b e  r e a d y  f o r  t r a n s p l a n t i n g  ( w h e n  t h e  f i r s t  t r u e  l e a f  i s  v i s i b l e )  
t o  o t h e r  c o n t a i n e r s  1 5  t o  2 0  d a y s  a f t e r  t h e  s e e d  i s  s o w n .  P e p p e r s  
r e q u i r e  g r o w i n g  c o n d i t i o n s  s i m i l a r  t o  t h o s e  f o r  t o m a t o e s .  
T O M A T O E S  
T h e  t i m e  i t  t a k e s  f o r  t o m a t o  s e e d s  t o  g e r m i n a t e  m a y  b e  i n f l u e n c e d  
b y  t h e  v i a b i l i t y  o f  t h e  s e e d ,  b u t  t e m p e r a t u r e  i s  t h e  m o s t  i m p o r t a n t  
f a c t o r .  T o m a t o  s e e d s  g e r m i n a t e  r e a d i l y  a t  a  s o i l  t e m p e r a t u r e  o f  a b o u t  
7 5  °  F .  A f t e r  t h e  s e e d l i n g s  a p p e a r  a b o v e  g r o u n d ,  m a i n t a i n  s o i l  t e m ­
peratures, as closely as possible, to a range of 62°-65° F., with ade­
quate light and moderate watering, to produce stocky plants. The 
seedlings will be ready for removal from the seed flats 10 to 14 days 
after the seed is sown, and should be transplanted to other flats, hot­
beds, or containers. Regulate air temperatures according to Table 3. 
To assure maximum early production of tomato plants, maintain 
favorable growing conditions at all times. The practice of withholding 
water, lowering temperatures, or reducing fertility (hardening) is 
likely to result in delayed plant establishment in the field as well as 
delaying the harvest. Such hardening will also increase the possibility 
of rough fruit on the first and second clusters. 
In recent years much attention and publicity have been given to 
increasing the numbers of flowers in the first cluster. Two methods, a 
cold temperature treatment and a chemical treatment, have been effec­
tive for certain varieties. However, while a few more flowers may be 
produced, there is no assurance that more fruits will set, especially 
early in the season. 
Tomato plants for the field or greenhouse should have stocky, thick 
stems, well-developed root systems, and visible flower buds of the first 
cluster. The flowers should not be in bloom, and the fruit should not 
be set. If fruits are set before the plant becomes established in the 
field, the plant will not develop properly and the early fruit will be 
small and probably unmarketable. 
When grown under favorable conditions, tomato transplants that 
are 4 to 7 weeks old have the best potential for both earliest and great­
est production. However, the transplant age is more critical for certain 
varieties. Transplants of early-maturing determinate varieties such as 
Fireball, should be 4 to 5 weeks old, and some greenhouse varieties, 
such as Ohio WR-7, should be 6 weeks of age. Plants that are properly 
aged can be held a week in good condition if adverse weather delays 
planting. 
Do not prune or trim tomato plants in the plant bed to hold back 
their growth. In removing the leaves you destroy vital parts of the 
plant needed for production of carbohydrates (in photosynthesis) 
essential for vegetative and reproductive growth. Topping the plants 
prior to field setting, to promote branching, has not been found to be 
beneficial and may reduce early production. 
In general, container-grown tomato transplants are recommended, 
and they will produce earlier yields than will pulled plants. For the 
production of processing tomatoes, bare-root pulled plants, such as 
southern-grown plants, are satisfactory. 
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V I N E  C R O P S  ( C u c u r b i t s )  
S e e d s  o f  t h e s e  c r o p s  a r e  g e n e r a l l y  p l a n t e d  d i r e c t l y  i n  t h e  f i e l d  o r  
g a r d e n  w h e r e  t h e  c r o p  i s  t o  b e  g r o w n .  W h e n  e x t r e m e  e a r l i n e s s  i s  i m ­
p o r t a n t ,  p l a n t s  m a y  b e  s t a r t e d  i n  h o t b e d s  o r  g r e e n h o u s e s .  S e e d l i n g s  o f  
t h e  v i n e  c r o p s  a r e  n o t  e a s i l y  t r a n s p l a n t e d  a n d  t h u s  a r e  b e s t  s e e d e d  i n  
c o n t a i n e r s  w h e r e  t h e y  m a y  r e m a i n  u n t i l  t h e y  a r e  s e t  o u t .  
I n d i v i d u a l  c o n t a i n e r s  t h a t  a r e  e a s i l y  r e m o v e d  ( s u c h  a s  b a n d s )  ,  o r  
c o n t a i n e r s  t h a t  a r e  " p l a n t e d "  w i t h  t h e  p l a n t s  ( s u c h  a s  o r g a n i c ­
c o m p o s i t i o n  p o t s ) ,  a r e  r e c o m m e n d e d .  W i t h  s u c h  c o n t a i n e r s  y o u  a v o i d  
d i s t u r b i n g  t h e  r o o t  s y s t e m s  w h e n  s e t t i n g  o u t  t h e  p l a n t s ,  a n d  d e l a y i n g  
t h e i r  e s t a b l i s h m e n t  i n  t h e  f i e l d .  T h r e e - i n c h  c o n t a i n e r s  a r e  a d e q u a t e ,  a l ­
t h o u g h  s o m e  g r o w e r s  p r e f e r  t h e  4 - i n c h  s i z e .  P l a n t s  c a n  a l s o  b e  g r o w n  
i n  2 1 ' 4 - i n c h  b a n d s  o r  p o t s  i f  t h e y  a r e  t o  b e  s e t  i n  t h e  f i e l d  a t  a  y o u n g e r  
a g e .  
C u c u m b e r s  a n d  S u m m e r  S q u a s h  
C u c u m b e r  a n d  s u m m e r  s q u a s h  s e e d s  s h o u l d  g e r m i n a t e  i n  3  t o  5  
d a y s  a t  s o i l  t e m p e r a t u r e s  o f  7 0 ° - 8 5  °  F .  F o u r  o r  f i v e  s e e d s  a r e  c o m ­
m o n l y  p l a n t e d  i n  e a c h  c o n t a i n e r .  A f t e r  g e r m i n a t i o n ,  t h i n  t o  l e a v e  
t h e  s t r o n g e s t  t w o  s e e d l i n g s .  I t  i s  g e n e r a l l y  b e s t  t o  t h i n  b y  p i n c h i n g  o f f  
o r  c u t t i n g  t h e  s t e m s  w i t h  a  k n i f e ,  a s  p u l l i n g  c a n  r e s u l t  i n  i n j u r y  t o  t h e  
r o o t s  o f  t h e  r e m a i n i n g  s e e d l i n g s .  
M u s k m e l o n s  a n d  W a t e r m e l o n s  
T h e  p r a c t i c a l  s o i l  t e m p e r a t u r e  f o r  g e r m i n a t i n g  m o s t  m e l o n  s e e d s  i s  
8 0 ° - 9 0 °  F . ,  a l t h o u g h  t h e  a c c e p t a b l e  r a n g e  i s  f r o m  a  l o w  o f  7 0 °  t o  a  
h i g h  o f  9 5  °  F  .  I n  t h e  c a s e  o f  s e e d l e s s  w a t e r m e l o n s ,  t h e  t e m p e r a t u r e  
s h o u l d  n e v e r  g o  b e l o w  8 5 °  F .  I f  p o s s i b l e ,  u s e  t h e r m o s t a t i c a l l y  
c o n t r o l l e d  e l e c t r i c  h e a t i n g  c a b l e s  t o  m a i n t a i n  t h e  d e s i r e d  s o i l  
t e m p e r a t u r e s .  
M u s k m e l o n s  a n d  w a t e r m e l o n s  r e q u i r e  p l a n t - g r o w i n g  t e m p e r a t u r e s  
s i m i l a r  t o  t h o s e  f o r  c u c u m b e r s  ( T a b l e  3 ) .  
A  g e n e r a l  r e c o m m e n d a t i o n  i s  t o  p l a n t  t h r e e  t o  f i v e  s e e d s  i n  e a c h  
c o n t a i n e r ,  a n d  t h i n  t o  t h e  t w o  b e s t  p l a n t s  a f t e r  t h e  s e e d l i n g s  e m e r g e .  
C o n s i d e r i n g  c o s t s  o f  s e e d l e s s  a n d  h y b r i d  m e l o n  s e e d s ,  m o s t  g r o w e r s  
p l a n t  o n l y  o n e  o r  t w o  s e e d s  p e r  c o n t a i n e r .  
*  *  
*  *  
*  
*  
P h o t o g r a p h s  a p p e a r i n g  o n  p a g e s  5  ( p o r t a b l e  c o l d  f r a m e s ) ,  1 9  ( p e p p e r  p l a n t s  i n  c o m p o s i t i o n  
p o t s ) ,  a n d  2 2  c o u r t e s y  o f  t h e  J i f f y - P o t  C o m p a n y  o f  A m e r i c a ,  W e s t  C h i c a g o ,  I l l i n o i s .  
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